Summary:
In Perthes' disease in man is associated with low birth weight (Molloy, 1967) , delayed bone growth and hypoplasty of the femoral head (Goff, 1954; Harrison, 1976) . However it is not clear why hypoplastic hips are likely to fail in Perthes' disease.
Moltzen-Nielsen has reported that na turally-occuring Perthes' disease in the dog is seen in only miniature species such as terrier, miniature poodle, and a few others (Moltzen-Nielsen, 1938) , and is associated with similar findings as in the man. Should the reason why Perthes' disease in the dog occurs only in minia ture species be established, it may give a suggestion to the elucidation of the cause of Perthes' disease in the man.
Materials and Methods
Five miniature dogs and five normalsize mongrels, all three months old, were investigated.
Under either and intrave nous barbiturate general anesthesia, a median incision was made over the abdominal wall in each puppy. The abdominal aorta and inferior vena cava were exposed.
A cannula was placed into the aorta.
Each animal was sacrificed by perf using through the inferior vena cava heparinized 0.9% saline containing 10% gelatin and India ink (filtered through layers of flannel cloth). About 100 ml of this solution was injected with a syringe until both the gallbladder and lower limbs turned sufficiently black. 
Results

1) Lateral part of the hip
The miniature dogs showed poor growth of the femoral neck and head, a shallow trochanteric fossa (Fig. 1a) , and lateral retinacular vessels which were detached from the bony surface, with the appearance of a "suspended bridge" (Fig. 1b) .
In contrast in mongrel dogs, the tro chanteric fossa showed a sharp U-turn shape with the epiphyseal vessels going along the femoral neck inside the retina culum.
They became the lateral epi physeal vessels before reaching the epi The lateral part shows a sharp U-turn of the superior retinacular vessels to the lateral epiphyseal vessels in a 3-month old normal-size mongrel (arrow). physis ( Fig. 2a, b ). In the horizontal sec tions of the femoral head several epi physeal vessels were seen passing through the chondral tubes between the retina culum and epiphysis in both species (Fig.  3) 2) Medial part of the hip The inferior retinacular vessels in both the mongrel and the miniature dogs were not sufficiently developed for feeding the metaphysis at this stage of development (Fig. 4a, b) .
3) Foveolar part of the femoral head Penetration of the vessels to the epi physis through the articular cartilage and the round ligament was not observed in either species (Fig. 5a, b) .
4) Epiphyseal plate of the femoral head
The vascular connection between the epiphysis and metaphysis was interrupted by the epiphyseal plate in both species, with blood vessels from the epiphysis penetrating to 1/3-1/2 depth of the epiphyseal plate (Fig. 6a, b) .
The superior retinacular vessels in the miniature dogs gave a branch to the metaphysis before becoming the lateral epi physeal vessels by penetrating in both the articular cartilage and epiphyseal plate (Fig. 7) . mongrel. In both sections, the blood vessels go from the epiphysis towards the metaphysis to 1/3-1/2 depth into the epiphyseal plate. Fig.7 . The lateral part of a frontal section of the femoral head in a 3-month old miniature dog. Blood vessels go from the superior retinacular vessels towards the metaphysis through the joint cartilage and epiphyseal plate (arrow). Discussion Tucker (1949) gave the first description on the nutritional blood vessels of the human femoral head using a microangiographic technique. Trueta (1957) clarified that the epiphyseal plate played a role as a barrier preventing vascular communication between the metaphysis and the epiphysis. Therefore during the period before the epiphyseal plate closure, the epiphyseal vessels act as a nutritional blood vessels to the femoral epiphysis. This finding suggested that the blood supply to the epiphysis depended on fewer blood vessels from relatively limited sources during the growing period as compared to the nature state. Crock (1965) showed that there were three major groups of cervical vessels, the anteromedial, the posteromedial, and the lateral.
He observed that these ves sels entered the hip at an acute angle in the newborn child and that with matu ration, as a sequel to differential growth, they became more obtuse in their relation to the developing neck. Kemp (1973) thus resulting in ischaemia of the epiphyseal nucleus. Singleton (1979) suggested that intracapsular tamponade caused compression of the intra-capsular portions of the vessels supplying the capital epiphysis, producing in some cases changes similar to those observed in clinical cases of Perthes' disease. Singleton further discussed the possibility that transient synovitis may be a cause of the intra-capsular vascular obstruction in the pathogenesis of Perthes' disease.
Chung (1976) suggested that the basic extracapsular and transcapsular arterial pattern at the proximal end of the femur was established at birth and persisted throughout life. The lateral ascending cervical vessels provided most of the blood supply to the femoral head and neck. The arteries supplying a large area of the femoral head, neck, and trochanter arose from one single-stem artery which crossed the articular capsule at the posterior trochanteric fossa. Injury to this artery by compression or division may cause significant damage to the bone. Subsynovial ascending cervical arteries have metaphyseal and epiphyseal branches. The epiphyseal arteries pierced the perichondrial ring to supply the ossification center in the femoral head but did not cross the center of the epiphyseal plate in any age group.
Although the importance of the nutritional blood vessels of the femoral head has been discussed by them, no attention has been given the anatomy of the vessels before entering into the femoral head, much less the differential anatomy of these vessels between the well developed femoral head and the hypoplastic one. Meanwhile, it is known that the histology of the femoral head of naturally occuring Perthes' disease in the dog was similar to that of Perthes' disease in man (Lee, 1970) .
However, there has been no consideration as to why Perthes' disease in the dog occurs only in the miniature species. This comparative study was aimed at clarif ing the difference of the vascular anatomy in the hip between the two species, and the following findings were obtained;
1) The femoral head of the miniature dog was smaller than that of the normal-size mongrel, 2) the femoral neck of the miniature dog was shorter, 3) the trochanteric f ossa of the miniature dog was shallower, and 4) in mongrels, the nutritional vessels to the femoral epiphysis passed along the deep surface of the trochanteric fossa, while in miniature dogs these vessels passed above the shallow fossa forming a "suspended bridge".
The findings 1) -3) are thougt to be of natural consequence, while the finding 4) indicates a distinct difference in vascular anatomy between the miniature and the mongrel dog. The suspended part of the superior retinacular vessels in the miniature dog may be so exposed as to be susceptible to be damaged. Atsumi (1986) mentioned from microangiographic studies that Perthes' disease might involve circulatory disturbances in an extracapital area where the superior retinacular artery passed the cervical membrane. Nishio (1974) who studied serial slices of blood vessels in the femoral head of children with Perthes' disease found a lesion in the blood vessels entering from the extracapital area through the cervical membrane.
These facts suggest that the suspended portion of the superior retinacular vessels is likely to be the portion incurring the blood occulsion seen in Perthes' dis ease. 
